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l. Introduction

This chapter (Resource Options Chapter) is one component of a comprehensive update of the
Maui County Water Use & Development Plan (WUDP). The purpose of this chapter is to
present and explain the resource options that are considered in developing the WUDP.

Resource options are inclusively defined to include any measure, program, activity, policy or
improvement that could further the planning objectives identified for the WUDP. A broad
spectrum of resource options is initially identified and characterized for consideration as an
element to be included in the WUDP. Resource options are components that are ultimately
compiled into resource “sequences” or “strategies” that can be evaluated, optimized and
ultimately selected as the basis of the WUDP.

This chapter presents the identification and initial characterization of the resource options
considered in developing the WUDP. Several analyses are presented that approximate the
costs of various supply and conservation resource options. Some basic attributes of some of
the resource options are identified.

The characterization of the costs and other attributes or resource options in this chapter is
necessarily general and approximate. The attributes of many resource options can only be
determined accurately in the context of how they are implemented in specific applications. The
costs and attributes of resource options will be more rigorously characterized in the analysis of
the candidate resource strategies performed later in the WUDP process.

Il. Identification of Resource Options

Resource options are inclusively defined to include any measure, program, activity, policy or
improvement that could further the planning objectives identified for the WUDP. Resource
options can include physical improvements to increase water supply (wells, treatment plants,
storage and transmission) as well as programs to improve water use efficiency or reduce water
system losses. For purposes of the WUDP resource options also include programs or policies
to attain any of the full spectrum of planning objectives. For example, resource options include
programs, measures and policies pertaining to watershed protection, stream protection,
wellhead protection, water quality, and, more generally, the support of agricultural,
environmental, cultural and Department of Hawaiian Homelands (DHHL) interests.

Process for Identification of Resource Options

Several resource options were identified by each Water Advisory Committee (WAC) at the initial
WAC meetings for the Central and Upcountry districts. Additional resource options were
identified by the Department of Water Supply (DWS) and its consultant. A list that included all
of these options was presented and discussed at the fourth meetings of the Central and
Upcountry WAC’s. Based on the discussion at the WAC meetings several additional resource
options were identified.

The identification of resource options is ongoing. As the analysis of resource strategies
progresses both the scope of the list of resource options and the specificity of resource options
may be extended. Additional resource options may continue to be identified by the DWS, its
consultants, the WAC’s, or overseeing agencies. The identification of resource options
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continues throughout the WUDP process.

List of Resource Options

A list of resource options was identified by the DWS staff, its consultants and WAC members.
Resource options were identified including the following categories:

* New potable water sources
* Demand-side management options
* Indoor use measures
* Landscape irrigation measures
» Agricultural measures
* Codes, regulations and incentives
» Recycled water use options
» Stream protection and restoration options
» Watershed protection and restoration options
* Well development policies
» Energy production and efficiency options

The resource options identified through August, 2005, including options added based on
comments received at the fourth WAC meetings, are documented in the matrix of resource
options and planning objectives in the following section of this chapter.

lll. Characterization of Resource Options

The characterization of resource options in this chapter is necessarily general and approximate.
The attributes of many resource options can only be determined accurately in the context of
how they are implemented in specific applications. For example, the costs of water produced by
a well may depend not only on the location and characteristics of the well but also upon the
ultimate location of water use and how the well would be used in a particular application. A well
that is quite expensive to operate may be an economical component of a resource plan in which
the well serves primarily as a backup resource for source reliability and displaces the need for
more extensive capital investments otherwise necessary to achieve this objective. The costs
and attributes of resource options will be more rigorously characterized in the analysis of the
candidate resource strategies performed later in the WUDP process.

Characterization of Resource Option Attributes

The attributes of resource options are characterized according to how they contribute to
furthering the attainment of the WUDP planning objectives. The planning objectives were
initially compiled from a list of goals, objectives and issues identified by the Central and
Upcountry WAC’s. The list of objectives was refined by the DWS and its consultant with review
and further adjustments and additions by the WAC’s. These objectives include providing
sufficient water for identified needs, minimizing costs, maximizing water service reliability,
protection of streams, water resources and environmental and cultural considerations, etc.

Maui WUDP Resource Options Chapter ~~ DRAFT Haiku Design & Analysis
Page 3



For purposes of discussion and characterization of the identified resource options a “matrix”
was developed. The matrix is shown below with the revisions (shown in shaded cells) made
based comments made at the fourth meetings of the Central and Upcountry WAC’s in August,
2004. A “plus” sign in a matrix cell indicates that the resource is likely to contribute positively to
the attainment of the corresponding planning objective. A “minus” sign indicates that the
resource may have negative impacts. In some cells both a plus and minus are shown indicating
that both positive and negative effects were identified. An “a” in a matrix cell indicates that the
impacts will be determined by analysis.
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Preliminary Cost Analysis

The characterization of resource options regarding all of the WUDP planning objectives is
important. One important attribute that lends itself to quantitative analysis for some resource
options is monetary costs. Although the costs of each resource option can be determined
accurately only in the context of application to a specific resource strategy or plan, the
development of preliminary, approximate cost estimates is valuable in determining which
resources should be considered as worthy components of candidate resource strategies.
Several conventions used to characterize resource options are discussed and a preliminary
analysis of the costs of some supply and conservation resource options is presented below.

Conventions Used to Characterize Resource Option Costs

Long range resource planning requires the comparison of various resource options that have
very different characteristics. Some resource options have high initial capital costs but lower
operating costs. Other options may have lower initial capital costs and higher operation costs.
Some resource options provide additional supply or service capability. Other options may meet
water demand needs by reducing required water production requirements by end-use efficiency
improvements or displacement of potable needs with non-potable sources. In order to make
meaningful comparisons of the costs of different types of resource options several “normalizing’
conventions are used.

The costs of resource options that are presented in the sections below are expressed in
“levelized unit costs”. The term “unit costs” means that costs are expressed in terms of dollars
per unit of water produced or saved (dollars per thousand gallons). The term “levelized” means
that costs are expressed in equalized, amortized terms (much like the costs of a mortgage are
amortized into equal payments spread over the term of the mortgage). Levelized costs
consider the magnitude and timing of the capital and operating costs of each option over the
whole life of the option (in accordance with explicit assumptions regarding inflation, cost
escalation and time value of money)." The levelized costs presented below assume an inflation
rate of 3% per year, real energy price escalation of 2% per year and a time value of money
(discount rate) of 6% per year.

These costs are applicable only for purposes of rough characterization. As noted above,
accurate determination of the cost of resource options can only be made in the context of
specific circumstances including how the resource would be used in a particular resource
strategy. For example, the operating cost of wells are expressed below as the costs to pump
water from the bottom of the well to the elevation of the well head. For the Central system these
costs fairly closely approximate the costs to deliver water to most DWS customers at lower
elevations. For the Upcountry system or some higher elevation Central district customers,
however, substantial additional costs could be required to boost the water produced by the well
to higher elevations where the water might be required. In comparisons of costs of water
produced by wells to water produced by treatment of higher elevation surface water the unit
costs presented below are not directly applicable without further considerations of the specific

' More specifically, the “levelized unit costs” express the amount of nominal (current) dollars per unit of
water that, if paid over the life of the option for the amount of water produced by the option, would equal the
magnitude of capital and operating costs for the option considering the timing of costs, inflation and cost escalation
when discounted to present day dollars.
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application. Some caution is therefore advised regarding how the costs are applied.

Cost of New Sources of Water Supply

The monetary costs of several new sources of water supply were calculated using the
conventions described above. These are presented in the table below titled “Supply Resource
Option Characterization”

Cost of Water Conservation Programs

The costs of several conservation (demand-side management) programs were calculated using
the conventions described above. These are presented in the table below titled “Candidate
DSM Program Characterization”.

Maui WUDP Resource Options Chapter ~~ DRAFT Haiku Design & Analysis
Page 9



0l obed

uewpaaid |1e)) sisAleuy ® ubisaq nyjieH = YaH

sisAjeuy ¥ ubisaqg nyieH

siej|op (Jead) Juejsuod = Z00z$

suo||eb puesnoy auo = [eBy

1d4vad

Kep 1ad suojjeb jo su

anjeA juesaid Jou = AdN

W = aon

(uequn ‘spoob ||e) n|NjoUOH Jo} Xapu| 8dlid Jawnsuo) 0} Buipiodoe sie|jop Z00Z Jeah 0) paje|eass ale saipns Joud woyy s}so)
"MaIAD] PUE UOIjeZIIjoRIBYD 90In0Sal [efjiul Jo sasodind Joj suolewixoidde yelp Ateuiwijaid pasapisuod aq pjnoys sjoeduwi pue s}sod paje|nojed ‘Sejewnse [y
'sajewnsa YQH aJe s)sod BunesadQ  “ajes JUnodsIp %0°9 pue [endes Jo 3500 SAA %0'9 ‘UOHEUI %(0’'E UO paseq Paje|ndjed ae S}S00 Pazijona]

6v'0$ . 00°0% . S8'L$ . vees . YrLLLS . oe 0€'0$ . 0$ . 0% . 20€'6$ . 008°0$ . 9800 9800 _ 9800
6¥'0$ . 00°0$ . 8z'1$ . 9L'L$ . 258'8$ . oe 0€'0$ . 0$ . 0$ . 0Lv'9% . 000'L$ . 95L0 9§10 9510
00°0$ . 60°0% . 10'S$ . L1'S$ . ¥96°G2$ . oe 00°0% . sLr'ees . 000°09$ . ¥61°5C$ . 005°79$ . 0ese  oese  0eST |
9¥'0$ . €2°0$ . S1'2$ . v8'Z$ . 88Z 71§ . oe 82'0% . €€€'86$ . 000°0S€$ . /18°01$ . 006'79$ . 0009 ~ 0009 0006
99'1$ . 610$ . SY'G$ . 0€'L$ . S€T'6$ . 14 . 16°1$ . 86.°€9$ . 86.°€9% . 006'9% . 006°9$ . 000k~ 000C  000C
1¥'2$ . §Z'0$ . L8°1$ . oL'v$ . 1209'02$ . oe 161§ . 86.'€9$ . 86.'€9% . 006'9% . 006'9% . 000°h ~ 000C  000C
¥0°0$ . 20°0$ . 9€'1L$ . wLs . 8eL’L$ . oe €0°0$ . ¥9€'G$ . ¥9€'G$ . 628'9% . 628'9$ . 0007 0007k 0007k
110$ . €0°0$ . 98'0$ . 90°'L$ . Pree$ . oe L1°0$ . 19'L$ . ¥19'L$ . SZeEr$ . SZeEV$ . 0007~ o000C  000C
96'2$ . S10$ . ¥8'0$ . S6'c$ . €28°61$ . oe 08'1$ . oLL'L€$ . 66€'€ES . 90Z'v$ . 982'¢$ . 0060 0060 0060
19'0$ . 90°0$ . 98'0$ . 85'L$ . 8Y6°L$ . oe L7'0$ . vLL'GLS . PLLGLS . 00€'v$ . 00€'v$ . 000k~ 000C  000C
19'0$ . 90'0$ . 06'0$ . €9'L$ . €21'8% . oe L¥'0$ . vLL'GLS . LL'GLS . S2Gv$ . i . 000k~ 000C  000C
S9'L$ . S10$ . 8z'1$ . 60°€$ . 825°G1$ . oe 10°1$ . v.S'8€$ . €Y.'€65$ . ¥S1'9$ . SYE'66$ . ¢6ESL 000€C  000°ST
zeLs . ¥1°0$ . 0'L$ . 05'2$ . G6GCLS . oe 18°0$ . rLS'vES . €Yz’ 1ess . [frA . 2.2°08$ . ¢6eESL 000€C  000GC
¥9'L$ . 71°0$ . 65°0$ . 1£°2$ . €06°L1S . oe 00'1$ . 967 v€$ . 1€€'9.2$ . 256'2$ . 9v9'€Z$ . b8 06k 089°€L
66'0$ . 01°0% . 65'1$ . 89'2$ . 0SY'ELS . oe 09'0% . gLz'ses . 96€'612$ . 686'L$ . G05'69% . 008 000€L ~ 000%L
2Z'1$ . €10$ . 96'0$ . L8728 . 688°L1S . oe 8,0$ . 66€°2€$ . 965'621$ . ov8'v$ . 65€°61$ . 000  000v 0008
€18 zLo$ 19'0$ S6'L$ 818'6$ 0¢ SL0$ oZv'ees  SOv'seEs  ev0e$  eveves 0008 000'8 000%1
1ebs / ¢ 1eby / $ 1eby /¢ 1e6x/$  aow n$ SIBBA EBY/$  QOWHEON/$  Jedp/$ AON/N$ n$ asw asw asn
paezieAeT  pazileAe  pazijeAs  PazidAdT z00z$ AdN
pezijersT  pazipne ] pazileAeT  paziend]  AdNHUN | DlWOUODT| 30D S0 uN 3800 S0 N 3800 nding  eAosy3  pajiesu|
‘do uep  dO pexi4 lended |ejol lejo) 8 Bunesado abelsony

1S0D PajUN09sI (B0 8)1 OIWOU0D] jueld a|qeueA BunesadQ paxi4 1509 |eyded Ayoede) jueld

(sejewnys3 yeuq Aieujwijaid) uoijeziiajoeseyd

Kjuo Jsjem s|gejod paoe|dsip uo paseq [eby Jad s}s00)
aUll "pY 19UIM'S 0} BUI| 1Q OIIT 2} Bunisix® 1pauuoy

Ajuo uajem ajqejod paoe|dsip uo paseq |eby Jad s}so)

aull "pY 1BYy'S 0} aul| luendiepn ,z 1L Bunsixe 10suuo)
sishjeue”

Mmojy ssew yYaH Jad aseasoul Ajoeded [eyuswaiou]

(eINy JomoT) dL Bloulid 10} JoAIaSa) DINOOE MON
uoissiwsue”

oy1oads ou ‘Buneaulbus ‘abelo)s ‘4| sapnjou|

90IN0S YOJIP /M WIBJSAS S0INOS JSJEM S0BHNS OLIBUDE)
uoisuedxe '

waj)sAs Joj asn 1aje| ou /m Aouabunuod se }so)

waysAs [esjua o} sjlem Buisixa (z) 19auuo)

uoisuedxa wajsAs Joj asn Jaje| swnsald s}so)
wajsAs [enua) o) s|lom bunsixa () psuuo)

uoijeoo] paiyoadsun ‘Josfoid [eonayiodAy oususn
uoneso| payoadsun ‘1osfoid |eanayjodAy ousuan

soads uoIONIISU0D Jad YIS B[ex00d 1 [I9M
1I9M eluney Buimoy|oy Jusdojensp [ejuswaioul
uoissiwsues)
‘abelos sapnjoul :dID SMA Jed [BM AON 0T .

uoissiwsues)
‘ebelo}s sepnjoul ‘dID SMA Jed I1BM AOW 0T
sojewnss
ojles "N 0} uosuedwod uaAs Joj pajsnipe s}so)
uoneinByuoo ajepdn daNM 2661 10 Uoleoypow YaH
uolssiwsues} ‘ebelos ‘GO sliem (52)
0661
100 2088y g sullloD Jieg 4od elepdn daNM 266l Jod

uolss|wsuel) ‘abeio)s ‘AONL | SIIPM (8)

L0001 Wdap [lom pasiney ‘SI3S NY1dING Jod
s|jlem oyodenyeweH sapnjpou

uoissiwsuel ‘ebelols 009 @ siem AOW | (82)
0661 1snbny ojtes "N 4ad djepdn dANM Z661 4od _

Jwi Joyinbe QDN /M SlieM (v)

uopenByuoy syepdn Z661 JO UOHEOHIPON YAH
pajlejsul Apeauje uoISSIWSUEL) BWOS apnjoul S0

uolssiwsuel) ‘abeio)s ‘sjjom oW z (S)

0661 1snBny ojes "N Jad a1epdn dANM 2661 4od

liosaq uondo

J8ydeyn suondo 8ainossy 4anm Inep

‘suoneIASIqay

:S3JON

aulT ugeo|i - Je1epn UQQ%Q@I Mda

aur 11 ueindiem - Jalep pajokosy Mdd

Co_w:maxm JioAlesey HINO0E oloylld

oBeIo)S puUE JusW)ED.] [enus)

wa)sAg [esjua) 0} oyodenyeweH J98uuo)

walsAs [enua o} oxodenseweH Joauuo)

2118USS) paydIad [EAUSD @ |ouun]

JlUBUdY paydied [ejuad @ [IEZY

IS/ BlsX00d

1ej01eM © II9M

elynien © lIvm

nodouoH o} eled @ S|I9M

nodouoH o} ered @ SIfOA

a1y nyjieH/eled © silom

ealy mjleH/ered @ sioM

39Ul YHON - SIIOM

23U UHON - SlIBM

awepN uondo

uondQ 99inosay A|ddng



|| obed

1) sishjeuy g ubise@ nyieH = VaH

sisAjeuy ¥ ubisaqg nyieH

189 1500 90JN0S8Y [810] = OY1

‘suojjeb puesnoyy = [eby

1d4vad

‘aunyxiy Jad Aep Jad suojjeb = jdpdb ‘Aep Jad suojeb = pdb
asse weiboid pue ainseaw |enul jo sasodind Joy suolewixoldde ybnos passpisuod aq pjnoys syoedw sBuines pue s}sod paje|ndjed pue sejewnss ||

11 JUNOJSIP %09 ‘|ended Jo 1s09 %0°9 ‘ejel uolejul %0’ e Bulwnsse a)i| inseaw palyusp! 8y} 0} Buipiodoe pajendled ale s}sod pazijansT]
198yspeaids 90IN0S pa|ie}sp SI0W B UO Pausp| e S90IN0S pue SS}eWIISS JO SUONEIND|ED ‘UOHEJUSWNI0Qq
3 Jo} panuap! Apoldxa jou aiem swsiueyosw AlsAleg ‘8661 AB ‘Hoday Joslold [eul4 JUSWISSOSSY [BjUS}Od UOBAISSUOD SaliN dliqnd 8ess = YdD NdS
1e|nNdjed aJe S||99 [eduBWNU JBY)O S||80 Aljud ejep ale S||90 papeys

swa)sAs uonebl.

6€E°LS . S65°0$ . vv.'0$ 0L 0000S 008°L$ . 008$ . 000°'L$ . 008$ ] 00€$ . 00S$ ] 00S°L$ ] 000°'1$ . 00S$ |
l€T'Ls  1ezl$ 00008 oL g0k ve§  ve$ 0% ve$ 6% G2 Gz$ . 0§
0S0°LLS . 0S0°LLS . 000°0$ oL 66'% 65$ . 65$ . 0$ . 65$ | 6% . 0s$ | 05$ | 0% .
691°GE$ . 691°G€$ . 000°0$ Lo Lok 600°C$ . 600°C$ . 0$ . 600'C$ | 6% . 000'C$ | 000'2$ | 0$ . 000'C$ |
v€5°0$ . €5°0$ . 000°0$ oL Llec ve$ . ve$ . 0$ . ye$ | 6% . sc$ ] sc$ | 0$ . oAy |
€26'l$  €¢6'L$  000°0% 0L eo8e L6l 608 08 608 6% 88l 88l 0§  88l§
SEL' LS . GeL’ LS . 000°0$ oL e 6G1L$ . 651$ . 0$ . 651$ | 6% . 0S1$ ] 051$ | 0$ . 0S1$ |
€902$  €90C$  000°0% 0L 90, 65 65 = 05 65 6% 0S¢ 05 = 0§ 0S8
ov9vr$ 0v¥9'vy$  000°0$ oL 00 oOzks octs 08 ockg 0.8 0s$ 0S¢ 08 0S8
0vZ'6$ . o8 v$ . 00v'v$ oL 169k 0zv$ . 0zz$ . 00zZ$ . 0zes | 0.$ . 0S1$ ] 0se$ | 0$ . 0S€$ |
LE0Z$  GLO'LS  GLO'LS 6L 999s O0O¥$  00cs ~ 00C$  o00Z$ ~ 0S$  0SL$  oses  00LS  0SZ$
1444%] . 1424 . 000°0$ oL cok GL$ . GL$ . 0$ . SL$ ] SL$ | 0% .
eSS LES'LS  000°0$ oL ~ecL oes oes 08  oes  o0es 0§
LES'LS . LEG'LS . 000°0$ oL~ 9%8%v 0z$ . 0z$ . 0$ . 0z$ ] 0z$ | 0$ .
96226 96227$ 0000% 0L 2Z9L Ol oi$ 08  oi$  os 0% . . .
v08'0$  »080$ 0000$ ~ OL  GZ6 Oz  Oz$ 0%  oes  2s 8% 8¢ 08 8%
8EV¥’l$  8EY'LS  000°0$ G 000§ ~GS¢$ gse$ 0§ gz 6.8 08L$  08L$  00LS  08F
Z9L'Zs  OLvI$ 2608 SL 000§ 0eg$  OSk$  08$  OSL$ 0SS 00L$  08l$  00LS  08$
[4:1 54 oLy'L$ 252°0$ Sl 00°0€ 0€z$ 0S1$ 08$ 0S51$ 0s$ 00L$ 08L$ 00}$ 08$
eby /¢ |eby/¢ e/ ¢ | sieapx | yjdpd6 |[yunued jpunied punied |punied punised punued [yunued  3s0) 150D
odl Aunn uedoped | ep  (Aoeoy3 | oML AN juedpmied| |ejol  ulwpy  Sjegey | [ejol  [eysu]  dinb3
}S0D JUN pazi[ana] leanseay |sbuineg 150D weiboid 150D ANinN }S0D 2INSEd|\

adeosuez ypm Buideospue]”

pajebiul soe|dey - YdO NdS 4od YaH

sjue|d "bai Jajem mo|

uoneBiul Joj synodsumop Jepnb

0S$ 1 siaueq uojeb og Jlelsul - YdO NdS Jod

‘poWal PUB MaU- Wa)sAs 1sIp/0a]j09
Jayem Aalb |ejsu| - vdD NdS Jod
Buinpayos Jeneq Aq

191018 uonebLl ancidw| - YdD NdS 4od

wa)sAs "1 punosb-u Jo Juswisnipe
‘uswaoe|dal ‘Jiedal - YdD NdS Jod
JlJRWOINE UO SI0SUSS
ainjsiow |10s |[ejsu] - YdO NdS 48d

swa)sAs uonebiul onjewolne uo Jo-jnys

utel ojewolne |[eysu| - YdO NdS 48d
uonesWwnNoop

aseyoind yym uoneolddy ayeqey
uonejuswnoop

aseyoind yym uoneoddy ajeqay
weiboud syeqe.”

0} N|NjouoH 0} Jejiwis uoneolddy ajeqay

SIBWOISNO |[B O} PB|IeW SPeayIomoys

suepIuyoa) |
paules} Aq pajjeisul speayiamoys
2dA) J0 801040 YyMm aseAuED

100p 0} Joop AqQ panquisip speayiamoys

ysenbai Aq 4o

33U 21|gNnd JB PeINqUISIP SpPEayIaMoyS

vdO NdS 4od
saunyxyy ydB /-g Bunsixe yum sbuipjing”

pejebie) Ul saINiXYy JO UOKE||BISUl 08I

‘pakossep pue (1eysdwnp)”

jodap 0} Jybnouiq sainyxy pjo Joj Alunog

weuboud”

NninjouoH uo paseq uopedljddy sjeqey

wisiueyos|y
Kianijag

‘suonelnalIqqy

:SOJON

Buideosuay

GZ$  aume| ybspog eoeldey - VO NdS Jod  SBuljueld 8sn Jojep MO

Juswiyole) [alieg uiey
uonebiu| Joy JalemAais

Buinpayog 1| anoidw|

'sAg "1] J0 "Hod anoidw|

Josuag aInjsio| |10S
H0 INYs utey oiny
Jaysep ysiq 43 Jerem
USeA SBUI0[D H3 Jeje
ajeqay oJjay |euln
eI\l SSBN PUIMYS
Ilesu] 1811 PYIMYS
SSeAUB) pyImys
Aemeans peaysamoys
Ileysuj Jadde jop0 L
o119y peyebie] 19101
ajegay ooy 19|10
ojegey o119y 19|10

aweN weibold

wiys3 Yyeuq Meujwijaid) uoezualoeieyd weiboud NS djepipued)

J8ydeyn suondo 8ainossy 4anm Inep





